A starch removal method from a wheat bran medium was established using citric acid. 
Introduction
Wheat is one of the three major cereals in the world. Wheat bran is a byproduct of flour milling and over 500,000 tons per year are discharged as bran.
Although some wheat bran is used as health food, 1, 2) most serves as feed or food waste. 3, 4) Considering the global food problems, it is important that food wastage is reduced and an effective use for excess bran is designed. Wheat bran is a cell-wall constituent of wheat, containing hemicellulose, cellulose, starch and lignin.
5-7)
Approximately 8% of wheat brans are starches. We report on an A. oryzae strain, cultivated on solid media, after starch removal from wheat bran.
Aspergillus oryzae is a safe filamentous fungus 8, 9) , utilized in
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traditional Japanese fermentation food industries. 10) A. oryzae produces and secretes various enzymes into its growth medium. [11] [12] [13] Analysis of the genome sequence of A. oryzae was completed in 2005. 14) DNA microarray and proteomics analysis were used to detect genes involved in starch breakdown in A. oryzae when grown in a wheat bran medium. [15] [16] [17] Previously, Aspergillus strains containing expression vectors have been used, including a high-producing xylanase strain. 18, 19) We report on A. oryzae RIB40 using cultivation conditions which did not induce amylase as we aimed to isolate new hemicellulase and cellulose genes.
Materials and Methods
Strains, media and culture conditions Therefore, starch removal from wheat bran was performed. First, 2 g of wheat bran was added to 20 ml of 50 mM citrate or water before autoclaving at 121 °C for 20 min. The media was called "A". Then, 100 ml boiling water was added, before the media was filtered using a wire mesh filter (3 mm x 1 mm) Residual substances were immersed in 100 ml of water for 1 minute. The media was called "AC".
After 1 minute, the AC media was washed with 300 ml of water and residual substances were collected. These residual substances were washed 5 times with 40 ml of water. This "AC" wash media was called "AC+wash". Furthermore, culture medium using water instead of citric acid solution was also prepared. Untreated wheat bran medium was used as a control.
Sample collection method
Samples were collected from solid culture using extraction buffer (40 ml of 10 mM acetic acid buffer (pH 5.0), 1 g of 0.5% NaCl, and 160 ml sterile water).
Filtration was performed using 90 mm filter paper (Advantec).
Protein determination
The protein concentration in each sample was measured using the Bradford assay and bovine serum albumin as the standard (Bio-Rad).
SDS-PAGE

SDS-PAGE was performed
according to the method of laemmli. 20) Enzyme samples were denatured in 5%
(w/v) SDS by incubation for 5 min at 96 °C.
Enzyme activity assays α-Amylase activity was determined using an α-amylase assay kit (Kikkoman Corp.). 21) In order to perform diastatic power determination, the diastatic-powerassay kit (Kikkoman) was used. One unit The pellet was rinsed in 100% ethanol, and centrifuged again at 5000 g for 5 min. The pellet was dissolved in 1 ml of RNase-free water and stored at -80 °C until use.
Total RNA was isolated from mycelia cultured on solid medium according to the modified methods of Cathala et al. 24) , as follows: mycelia were ground in liquid nitrogen to a fine powder, Fig. 2 . Comparative proteome analysis of secreted proteins using control wheat bran medium (without treatment) (A) and AC+Wash with citric acid wheat bran medium (B) . Sequential differential display of secreted proteins from A.oryzae.
○：α-amylase, △：beta-1,4-xylanase, □：The spot which is not seen as (A) decomposition removal. Accordingly, α-amylase was no longer detected ( Fig. 1 ).
In addition, the effectiveness of starch removal was also confirmed by measuring specific enzyme activities ( Table 1) .
The specific activity of α-amylase decreased and the activities of xylanase and xylosidase increased in A. oryzae
RIB40 when cultivated in AC and
AC+Wash with citric acid. AC+wash decreased α-amylase activity and diastatic power when compared with the control (Table 1 ). The decrease in these parameters was small when AC wash was used.
Citric acid treatment of all of these washes drastically reduced α-amylase activity and diastatic power when compared with the control (Table 1) .
Analysis of two-dimensional electrophoresis
Proteomics was conducted using two-dimensional electrophoresis.
Comparative proteome analysis of proteins secreted from A. oryzae RIB40 grown in standard wheat bran medium in which starch had not been removed is shown in Fig. 2A and wheat bran medium in which starch had been removed by citric acid plus AC+Wash is shown in Fig. 2B .
Spots surrounded by a circle are α-amylase, spots surrounded by a triangle are β-xylanase ( Fig. 2A , Table 2 ). Spots surrounded by a square were only observed when starch was removed using citric acid plus AC+Wash. α-Amylase spots were not observed in the citric acid plus AC+Wash (Fig. 2) . β-1,4-Xylanase was the most abundant protein. Three new β-glucosidases were discovered, in addition, endo-1,3-β-glucanase and β-galactosidase of the cellulase family were found. Glucose is required for A. oryzae to grow and if starch is removed, the glucose must be produced from a different source.
Glucanase was highly expressed and was considered to have generated glucose. In the wheat bran culture medium in which starch was removed, α-amylase was not detected but many xylanases were. Two new β-glucanases were discovered and new predicted proteins were observed (Table 3) . Exo-arabinanase and endo-1,4-β-xylanase A were observed and glucan 1,3-β-glucosidase A was observed for the We suggest it would be possible to use the same solutions here for biomass decomposition and the altered gene expression could be useful in bioethanol production.
